Abstract. Atomic physics has played an important role throughout the history of experimental plasma 5 physics. For example, accurate knowledge of atomic properties has been crucial for understanding the plasma 6 energy balance and for diagnostic development. With the shift in magnetic fusion research toward high-7 temperature burning plasmas like those expected to be found in the ITER tokamak, the atomic physics of 8 tungsten has become of importance. Tungsten will be a constituent of ITER plasmas because of its use as a 9 plasma-facing material able to withstand high heat loads with lower tritium retention than other possible 10 materials. Already, ITER diagnostics are being developed based on using tungsten radiation. In particular, 11 the ITER Core Imaging X-ray Spectrometer (CIXS), which is designed to measure the core ion temperature 12 and bulk plasma motion, is being based on the x-ray emission of neonlike tungsten ions (W 64+ ). In addition, 13 tungsten emission will at ITER be measured by extreme ultraviolet (EUV) and optical spectrometers to 
INTRODUCTION

1
Accurate atomic data on tungsten ions (Z = 74) have gained importance in the last few years as tungsten research 2 has become frequent at magnetic fusion facilities. The interest in tungsten spectra is spurred by the design choice of 3 the heavy element as a plasma-facing material in the ITER divertor [1] due to its favorable physical and chemical 4 properties: it has a high melting point, low sputtering yields, high-energy sputtering threshold, and low tritium 5 retention. On the agenda for several present-day fusion machines is to operate with tungsten components to learn 6 machine behavior and study the effects of tungsten-seeded plasmas. Especially the JET tokamak is pursuing this 7 with the recent installation of the ITER-like wall [2] and the ASDEX Upgrade tokamak that for many years has been 8 the leading experiment for tungsten tokamak studies [3] . Tungsten injection experiments at several other magnetic 9 fusion facilities have focused on the spectral signatures or particle transport, see e.g. [4, 5, 6] 10 Tungsten spectroscopy has several applications for a fusion plasma: it provides assessments of the tungsten 11 influx to the plasma (and thus of the wall material sputtering rates and particle transport), the plasma power balance, by Biedermann et al. [7] , and Watanabe et al. [8] ; M1 transitions in M-shell W ions by Ralchenko et al. [9] ; optical 19 transitions in highly charged W ions by Utter et al. [10] , Komatsu et al. [11] and Watanabe et al. [12] ; and intrashell 20 x-ray transitions in L-shell W ions by Podpaly et al. [13] . At the Livermore EBIT facility the WOLFRAM project 21 addresses the atomic data need on tungsten ions for fusion plasma diagnostics [14] . High-precision and spectral groups at Livermore, the University of Nevada at Reno, and Lund University.
ATOMIC DATA FOR THE ITER CORE IMAGING X-RAY SPECTROMETER
1
The ion-temperature, T i , and poloidal and toroidal rotation velocity, v ϕ and v θ , profiles of the ITER core plasmas 2 will be measured using the Core Imaging X-ray Spectrometer (CIXS) [15] . The instrument is being designed for 3 Doppler measurements of the L-shell spectra of highly charged tungsten ions. Centered on the spectrum of Ne-like 4 W LXV, the n = 2 -3 transitions fall in the 8 -12 keV (1.0 -1.5 Å) x-ray interval where the high-resolution crystal 5 spectrometer will focus on one or a few spectral lines for measurements of line profiles and shifts. The CIXS may 6 also include a broadband moderate-resolution x-ray calorimeter to facilitate diagnostics of the ITER core electron 7 temperatures, T e , and ion impurities [16] . To interpret the spectra and take full advantage of the diagnostic 8 capabilities of the CIXS, accurate radiative and collisional data for W L-and M-shell ions are required [17] . Several 9 spectroscopic studies on highly charged tungsten ions applicable to CIXS have been carried out using EBIT 10 spectroscopy [7, 8, 18, 19, 20] .
11
Tungsten has been chosen as the medium to probe the parameters of the ITER core plasmas since it will exist as 12 an indigenous impurity element in ITER plasmas providing strong x-ray emission over a large electron-temperature 
23
The CIXS instrument design focuses on the Ne-like W LXV spectrum, in particular the 3D line, but, depending 24 on the final spectrometer geometry and crystal selection, transitions from neighboring tungsten spectra may also be 25 covered. This would then also allow for the core tungsten charge balance to be measured. Using FAC, collisional- 
A more systematic study of the EUV spectra from few-times ionized tungsten have therefore been performed 24 using EBIT spectroscopy. Operating the Livermore EBIT-I at low voltages, the excitation of tungsten spectra could 25 be varied in the 30 -300 eV range. Spectra in the 120 -320 Å were acquired using a 5.6 m 1200 lines/mm grazing- 
